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[0 0 4 8] 
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T^'jn^F'jjK ^ ^ ^ 'J f 'J 7 >{tif-;H^f > ^ * ^ V ^Sfe 

T & V frX =r A Slijt-t & *c tt > JUfcSU 4 fc ii^tfc^^^J tLT, T - * > 14, ^ W 

* # ^ * > it ft t\ x 19 £n a & &m<D%-mffimA * i%m x- # * 0 * £ &s k 

[0 0 4 9] 

h £ # & £ £ § & o 

f-v^s « —jtf-jux?- uy y }£-)\> Y jv^y^cD^^ikr )^^r=-)vit^% ; ^ f^^ 9 
^'JV-K 2 -xf^->^/^ ^'Jl/- h^<D* 9 9 V ;Vfx7xr^ ; * i-)VT9 
1; K xf;vr^ U V- K n-7*f;V7^ V V- h^a>T* 'J frWix-XT \ T9 

[0 0 5 0] 

^'Jl/-h, ^nifw^ja-^^^yv-l', 1 , 3 - :/f- 1/^3-* v 
^^'JV-h, 1, 4-yfl/>^'j3-^^'JU-h, vfcf-;l^:/-ir >\ # 
til* * * V y a - %&WlM £ Ltiit^#i# ; rvw^^vw 

K h y 7V fri/T* v- k h y 7 V ;W yvT)! v- %mM& XTf/^tzte? 

[0 0 5 1 ] 

# (=TA®m^ (C) ) ov>'J^^4«-e©*fttt, #®3iap#*iroJ: -5 KKjfcLfc 
^KUi^, 77 7M^#gfkt^iti;j;i), 3 

o ^77 h«B^y vv;v^ 9 9 y ) l/~ Y <D £ 7 ^KJBWMWU^^tfm^- 

(i, ^y yy;M * ^ y l/- h oKttifttLc^, £#o:£fftfc l-c 

[0 0 5 2 ] 

fcTfc, ^77 h JSfl-Sr-JBTtt&J^ ^^tM^aLTMt^M 
3&»J:v> 0 £<^2£K £*U^ *H£II]«K> ttlfeK^TWIkJItLiK <ft& 0 ££\ 
#£>:|fr6\ 2t£BJ£H|${±— JgXffc&/k-C^ ^TXtt&A,-e«:bft^ 0 
[0 0 5 3 ] 

ftBZ&mtLX^ 7^ 1 JM^W8 0~9 9fITOS:H s |ffJL<, 8 0 
~9 5K*flrr»*&£fc5&»J: i3jfcF4L<, 8 0-9 0 StMT?** i £ **«KfK0 i Lv^ 0 
^5 7f ffitf)*** 1 K*WJ0L±"C* tLldT % # ?>W^77h ^m^ofi; BTMttWIia^ 

w*-eo^if[tt56*A»t&»), f»?rffitt#jB&jfftjft»oinixtt*«ifii±-t-*o /?7h 

miE# 2005-3035381 
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[0 0 5 4 ] 

&3M&£#A,-CV>;g> £ i^J: ijjf* Lv^ 0 £*LfcJ:!K fc J: I) 
t? * & »H-*'fet£*W3fc3e3Btt fc v> o fcWtt fc , C tt S ft v>*frfrfc: Jfc« L X £ h \z 

0.01 ®S%m±W f L < > 0 . 0 5 5ES%m±** J: <9 0 4 Lv^ Q 
10 0 5 5 ] 

TW\ £©9f^^iUftm7>*t^ ttSIIIJDU Sfc&gfe, tf^Ilf 
£ij K J: S <£ «3 , JfiHfcS fc tiUfi L T 0JRi" Sii W JLv^„ tztzL^ WSI 

* *»JteO^^O#fls£*:£jqJ1N1- * i £ &o vf'j^ *»jre©#fb&«Wi1lJII"C § 

mmmmmmmzfmL, Mwjt^ ? ^m^z & *><> 

[0 0 5 6 ] 

T § £ o *P»«-T & £ coM ».£ £ i: K J: *K ifrfrl^Tcco i *) 0 4 L v>S5t •? M w|£ * 
[0 0 5 7] 

(B) (C) £*&miTZi><D-<z$>Z> 0 

[0 0 5 8] 

*°0?LS^fi^# (A) fc77'JMIM (B) fc*>8j&Jfctt, 1/9 9-9 9/1 
(MJfc) "C* 19 > flL<«5/95~95/5 (MJfc) S o *° 'J ?Lm^fi^# 
(A) <0*tf*4"k-*-r&fc, Sft*KAW<0<£^***^fc< N 7^'J^t^# (B) co 
ft 1" ^ & i: , If Jfetto ffl±3&*5&Vh £ < ft S c 
3^ftM (C) ©BB^tt#fc*IIKS*Lfcv>5^ ^'JILIIIM (A) is 

£Z?T?i) frftM&fo ( B ) co^ff 1 0 0 M*P KM Lt 1 — 50 JCfig |5 j&*jtf 4 L < > 1 
~ 3 Ofta^i «9»4 Lv^ 0 
[0 0 5 9] 
(#co^) 

^£?Ift^£tft<, MftttHit^ifc^li.weffiL^ -coi^ftK 
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[0 0 6 01 

Mti<D3>/^>Ki|, WH> M«*o9faoll:Rr-c, fife* J: &fc&*L&#« 

[0 0 6 1 ] 

fr<4M&t$<Dm%&%ffl ; *U*A, ^X*v"y-A, /ty<7A, JE# % rfrKS^A, 

/Hfe^fc, J3Bfl£lfc£, vW^Hfe^ #«S5<k^i:^ibflS$tL*^r^X^5eSJ ; B 
a — Z Ca-Zn|, Ba — Ca — Sn-^u Ca-Mg-Sn|, Ca-Zn-S 

nl, Pb-Snl, P b -B a-C a*^^tt#^JPS5tt^*5fe#J J M£& 

> s&feE&ih&k awttefc^ai, Tfc^^'j. mm±M, yu-vr^ m%m<o 

[0 0 6 2 ] 

•r;v;2, 4-y-t-7'f;V-3-tKndryb;vx> (BHT) ^fl&St*.* -T-V^afe 
f T'ZtM L tfx 7 x y - t ^ ^- K 7 x y - tvf^Kx^f^, ^> 
^7x7^, y 7 N /-;vf<7)iMtWJ ; ft? y^tz\±-y tr^m 

&<DiK&%M ; *-'f>/7^, ;vf-;H!liHb^ 9 ^f^l^Sira ; h y > n - ;v 

-7?^n^|x^f;K 2-7x-H>K-^, y7x^;vf» vvT> 

% ; T-fe MtM^x;K x*£ KnftS, jS-yt h Mb^t; ; ^"tlSiHb^ 

; ts 7 m« x ;v ; ft if^W <b ft* „ 

[0 0 6 3 ] 

3sm^j tLttt, #a x. «\ nM.vm.il * ~> * a „ *t whs- * * -> * a , mwwm * * 

Am<DRWlk;W. J \t^-9 9 1/-, 9)^9, 4 * , *-^9y?, 
[0 0 6 4 ] 
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[0 0 6 5] 

«*a&fl£Bfclt&l fc LTIt Wx.lf, MBS (>fW^^'JI/-h-^i?i>-^f 
V>#J§i) , ABS, AES, NBR (7^'Jn^f>j^-77yx>3'A) , EVA ( 

S^ASI^ (C) W^»«*5fcK#j5&**»f e>tL* 0 
[0 0 6 6 ] 

■flTffljWt LT(i, 1?!)x.«\ '77*f;V7^-K ^i^f^7^1/-h, yMvf->;v 

;v ; > 'J ^ v y ;v 7 1 x 7 x - > f <7) 'J >f t ;v ; 7 y ^ >L r-tf9-f^@t> -fe^ 

v^M. y 9 )l<%k*$<D&m% frtf>Mt, ifl/>/'j3-Jl/, 1, 2 -yn tf lx>^y 
a — /K l, 2-^V>y*'j3-;K 1, P^^'Ja-A', 1, 4-7'fVy 

^ij 3-^o^l7^3-^iWi6 0 0 - 8, 0 0 OeftOEjte-frffOJltjftSr, 
— fffi T ;v n - ;v £ tz (i— fffi * ;v jJ? ^Ifc-citiL L fcffr&ife^o # U fr^WM ', ^ *° 

[0 0 6 7] 

) , 4feJiB5^ttA>^ IE7JV3-JV, ff|7^n-jv, *''J7*'J3-;K *° V ^nj -fen-;v 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

™©iiiMi«ic^oti^ #';*Lm*m## (a) k^m^* (c 

fc**T*§4o S&fctt, 3* A SIM (C) tLT7^'J;V^^77f*lMt/: 

t±*° y * )vifj v u y/r 9 y /57f iicio 

t\ ^'JlLill^ (A) <oawtt*«oi t^-ei, ifc, v- h • 7^;vam, 

ffifE# 2005-3035381 
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[HJ&M 
[0 0 7 1 ] 

[0 0 7 2 ] 

( 1 ) Wtmi : 

(2) II¥^^fIS (GPCiiJS) : 

7- h7tF077> (T H F) i:4 0ttl BHBjWt-C»**S*fcfc 

, sst:ti^tf it, iv- m) ttSGPc (hlc-8020) , mnmG P C 

MA7A (TSK-GEL GMHXLX2*) ^fflV^J^TO^fftfffWi^ 

wjgLfco g p c^Amimnu^fi-n^v ^^vy^m^xi^mL/zo 

• i***ifeJK : 0. lg/dl 

• : 0 . 1 m 1 

• * 7 a : 4 o °c 

[0 0 7 3 ] 

( 3 ) ^ W h <Di^m : 
^Omm, L/D=2 8 0^Ziif|IJSS:^V\ # V JLBfcM^-fc (A) , 

'J^^iM (B) , =fA®m^-# (c) , 4fe©jjR#*»ittili*u Ifltttillif 

/Co 

[0 0 7 4] 

(5) : 

±ia^RTffittWM»^Vy Yttm^X, mmmmK £ m I 0 mm. S$4mm 
, «£12. 7mm«^iIL, J I S • K-7 1 1 1 Ki »), 2 3 °CXi/ * ;V tf- 

(6) ^mmw. 

, ASTM D 1 0 0 3 C»i:"CilgL)t, 

(7) a^x: 

, ASTM D 1 0 0 3 KifcfCilljfeLfco 
[0 0 7 5] 

(8) : 

WUJ^ft^iDttl 0mm, S$4mm, ftS12. Tmm^fr^Mv^, IS 
0 7 5 kzm^XffiS. 1 . 8 0 MP a <O^T?SJ5gL7to 

(9) t^Yyu-V- h (MFR) : 

i"JiMl«i^l/7 F©MFR^, ASTM D 1 2 3 8 Cittf 13 7. 3 
N, 2 0 OTCO^fefr-eaifeLfeo 

(10) ffiifJEfrfc, ffitf9M£* : 

0 mm, ift?4mm, f §1 2. 7 mmfttfcfi-*Mv>T\ AST 
M D- 7 9 0i:$CtIteL/;o 
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[0 0 7 6] 

(M&m i ) # v ^;v*v v o ^ >/t ^ >; ^m^^A ^77h *«^# (m- i ) 

^0. 5» XZft? ? * f;^/? of h 9 yn^f> 9 7 . 5f|5£?S-£-U '>n^^> 
1 0 0g&£#7to W^V-lf>^A/*V»t 1 V V A & XV s V Tis )\"<> 1£ > 
Xfrfry^^M^iiO . 6 7f|5v§»^-tir^:^7X2 0 OUK, ^ u * *T > M^'M 1 0 0 
S|$£tJ!];i> *^Ut-i:tl 0, 0 0 0 r pmf?|»Lf;|, if- £ J: 

<9200kg/cm 2 <*>JEfcT??Mfc, ^tfe$^ -ZfrUJ i/u^^r > J.v;l/v a 

8 0 °CX 5 ftfflMfc Ltz&, 2 0 tfftt U 4 8 ^ v * &&mWLX* 

Z.(Dzc?)U?J =, ><Dp H£ 7. OCLt, Mt^ltl* 0, Jt^^Vyndft^*Mt 
J7f7 7^^#f: 0 f^ii^^'Jti^Vyn^fyci^liS 9. 1 %tr^> 19 . *° 
0 HrfriTS ynJftycf^fi^f f± 0 . 1 9 ^mt^o/: 0 
[0 0 7 7] 

uO*"'J ^-;V77V vn^r-if^^-g-^ri-^ 9x y ^^^Hl7^7>fc Lt 3 

t e r t-7*f;HiFn^l/t^yF0. 3 £|5<7)?Jl^%£tt&^ 3 O^WSI^U 

#V rf-^tfV yndft>[:ftI^t/: 0 -^v^\ S||l|0. 0 0 2^, -xf- 
U> 775 >Egi^~ i- V U v^SO. 0 0 61, nyjyjy >0. 3 f|5 ^ i ^®7}c 1 

Ir^TLt^'J ^-;l/77V -> n >/7 y- »; A <£> 9 7- y ? ^ £#fc 0 :«07f 

y y-*£ — fB«U *°'J ^-;V7jV ynHVT^'J fr?m&*J*<DW-&3%L=S-&*mi£ 

[0 0 7 8] 

* $ y- V V- h 1 0§|5t t e r t -7'f;vt Kn^vt^y K0 . 0 2 4mtcoM^^ 
6 0 °C^T 1 5%~m^frfz VffiTV, ^(0^ 6 O'C^BfTO^fU ^Vt;v*Vyn 

**yy/r? 0 ;v|i^3*a^^7 7 }^fi^&5£T Lfc D * *f-i\>* $ v v v- h «m 

5jS{±, 97. l%T^o/io 7*77fMM (M-l) <7)TO*i^(±0. 2 3//mT^ 
o/:„#f)W^ , 7 7fitIM (M-l) ^^tt^ 7 r 7 7 7> ^ 4 0 "C^II 5 %© 

mt*^*yy atIcMu^ 97" y t7Xv#^<7)Jt^75 ? l : 2 i -9 Gc^tinU 

m> 9ot;j-e#fiu^7 7>iiM (M-i) zmmmt, friz m^M 

Ltz^ mW^ZftMLX 8 0°CX~2 4mmtmL, ^^MyynHVT^J^ 
=TAmm^^A 797 (M- 1 ) <Dnfa*mz 0 

[0 0 7 9] 

(MM 2 ) #V ^" ;v 7j"V yn^ty/77 U ;v 3" A =r a ^' 7 7f (M - 

2) OS*?! : 

ff7X^yy 7 ^2l y—*99V U 4 )Vjr *i/?°U \£ )W * f^ry^f^y? 
>0. SiRisJ; W^y-y^JVv^ny- h9->n^Hj->9 7. 5SI5£M^U yn+f> 
rft-a-^l 0 0f|5^#/co Ky"v;v^>^>y;;v*>M7- h U ^Ais i^F^v^^^^f^ 
X^frym^^Htno . 6 7«5£MLfc^7Jc2 0 Of|5^±|2rf^vn **yy 1 0 0 
f|5^in£, ^^t-H-TlO, OOOrpmfffi^L^i **^t^ -if-^J; 
(9 2 0 0 kg/ cm 2 ^HytJT-f'Ljb, y>ifc£^ t ;i/ *V y n t > 7 f 7 7 7; ^#/S 0 
£ <7) m^-flfe * ^ > r > -9- - is i £ m x. £ -k 7 •? 7 7";V7 7 * 3 # L > L 

8 0 °c-e 5 B#r^j)nii L7t^ 2 0 t;T~ifcsu 4 8 B#^m^7jcm<b^- h u v&frmfo 
t^©7f 77^©pH*7. Otr^^Db. ^^^7tltL* 01 ; ^-;V7>V ynH>7f y 
(ftT^07f777x^PDMS-ltftt^o ) *#feo tf^ix/c^ 1 ; ^-;V77V v 
odp-^>com^« 8 9 . 1 f) , ,f J t JV#7 y n^rt yo^t^ili 0 . 19 
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[0 0 8 0] 

i«PDMS-l^lMHt3 5S^«U M^fx./:^7^77Xnt; 

-h7 8. 4^ 7';w^^'Jl/-M. 6S[Si3 itft e r t -~?^-)V\± Fn^uv^ 
v K 0 . 3S&©?l^$t£tt&* 3 0#WJtS#U £C9?l^?»*°y sf^tfV v-n^yfe 

^KSii^fco >^v^t% Mm i #,o . o o 2 xfi/ y 5 >mw§k—i- vvv 

AilO. 0 0 6 uz/ITV v \ 0. 3 J: tfaHMc 1 0*ROS#tB[«:tta*9 vtf^ 

>/7 ^tt^^A O 5 f 7 ^ ^ tftfco £4>9-r y StfMfcU ^y^tf* 

yyn^t>/T7'J ^^MK^ A W^lfc^SfcillJg Lfc t £ 0 . 22// mf* o 

o 

[0 0 8 1 ] 

y v- y zut*^-)V* v 7 as© text -"f*f- 

fl/tKn^t^VKO. 0 2 4 SIS <7>7M^}££ 6 0 tCT 1 5 5HRU*fr;fc i9ffiTU «£ 
©ft 6 0 < Ct:-2^F H 1^#L, ^'Jt^^^nHVT^'J^t^^'MC^? h 
fi^-^^TL/io ^')yvW^'JV-F(7)i» 9 8. 5%t^o/: 0 757b 
(M-2) (D^mrmtO. 2 4 jumX&otZo n<btifz?'?y h&M'&fo (M 
-2) fc-g-^-fS 77 y y~^£ 4 0 °CT11^ 5 %<D$tfk1lA/i/*7 A^CjffflLlC, ?f?^ 
7jC*M<7> Jfc^Sj&t 1 : 2 «£ 0 C«l t , -?-<7)ft, 9 0 °C * LT^77h *E 

(M-2) J: *) tfe^SrHDiEL^^ @JB53-*4MiU 8 

4I$IHJ$£»U sj*V yoH7/7^ '^*tt^^^5 7 (M-2 

) ©?£f££#7C 0 

[0 0 8 2 ] 

(MJtf!l3) ^'J t;v*V yndrfv/r^ 'J;v^M^^^77 (M- 
3) o«3fi : 

, 77ynzfj;V7. 5§|S, y^ V > 2 . 5 aS£«ffl Lfc^Wi, 1 RPHIfc # 

'J t;v*V yn Jffy/7^ V ;vM^^^ 7 7 (M-3) <Dtm^^tz Q 

[0 0 8 3 ] 

(MM4) 7^yx7l7-77f*I^ (M-4) <DUi& l 

i-fiM^iLtlT©fft 70Lt-f7 V-y^ft^, #IU4 3 °C 
fcfcofcfc § CI/ K-y > * V- m i'&tia Ltfi#©i^^i^ L 

fcft, $ h K 6 0 "C t L fc 0 

JMfrffc : 1, 3-77yx>ioo^ t-Kfy^^^^^yO. 4as, n v 

^^H^M : ffi5Bfc&— $fe 0 . 0 0 3SS, W>n-X0. 3 SIS, fcfn y y R 
th'Jf AO. 3 SIS, Jft-f * >7fc 5 SlSo 

*^H&*& 8I$IB^KJS3*"T\ ^^yi7|^Mf777n (r-1) fc#jfc 
o|6H/:^yi>^AlM7T7n (r-1) ©8^14 9 0 nmt*ofc 0 
[0 0 8 4] 

^yxy|^I^#77 7 77 (r-1) 7 5 SIS (B3&#) WU **f-fr*9<? 
y V- f-n-7'f;V77'J V- h LT 2SIS»L, 3 0^ 

i t k x oxm-xitz^t, ^©tti-fyi^'j^Ai. 5 as, 

A7;vfiiK^;v**yv-H. 6 as£ 7 ^t, arttc-tta*, fl£^7 OtCffitLT 

, ^ fJVTf * * y V- h 1 3 SB, n - T ? y V - h 2 aS*3 <£ tf* * WW Kn^y 

/<-*WK0. 0 3aS©?I-»& l«FM*»tfC*TLfeftl«FlBI#^Lfe (*lgg 

) o 
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^ WW KDdry^-tdrt^ K0. 0 3 4 8B£>*!<£% * 1 0#FeWt TlT L fcft 3 Bf 
[0 0 8 5] 

^l^@*5J:W f ll2^BT'#P>tL7tE^-#co^TT^ f3SltLT^f 
;W ^'JV-F 3 J: tf* * WW Ko*^-t^ft'f K0. 0 0 3 Woa-fr** 
0. 5 0#W^ttTvSTL/c^l ^WLT^f>l^*^7Lt^7 7 (M- 
4) P)7T^^^#/:o 

^*7 7FMM (M-4) ^ft^7T';ni:7*f)W^W Kn^v MU-xv 0 
. 5««|L7^ 0. 2%«7jcM^^nLT, ^77^1^ (M-4) £H 

i^^7 7f*lM (M-4) &*§fc 0 
[0 0 8 6] 

(MM 5 ) T * U ^57I> (M- 5 ) <Dmm \ 

2-xf^y;VT7^-f 9 9. 5», 7'J W^^'J l^-b 0. 5gfl&?l£"L 
, P - fflM^ftl 0 0i^#/;o 7JV^^y7x-;vx-f^y^ 

-LZm^frt LT 1 «##Lfc&«Jjtl 9 5*B£±1B 

»1 0 0«P*iJnA, *€5^ft-|:T 1 0, 0 0 0 rpmtffi#Lf:|i fr^fx'f 
•9* -Ci 3 0MP a OJEfrTlMk SMRS*, (^^) 7^JWFxv^ 3 y^# 
fco tcivji/i? 3 > £ 3 >" 7* ^"9" ~ 33 «£ tratJfU'Srfllx.^-fe^ 9 9 * 3 t:#L> 
S*eSli3 J: UM&mW Lftffb 2jn& L , 5 0tC^of:B$i: t e r t-7~f;H; Ko^ 
;V^->K0. 5i|5£«lL£:f£5 0"C Kfl.fi U 1&0 . 0 0 2 x^ V > 

75 >Egi^m_-7 r - h y 7Ato. 0 0 6^ o>^i;7>o. 2 em&kxfM^fcsMo 

IM^SAt, 5«U 1^^SL7^'J;^A (A R 1 ) M77-;n* 

fahfttzTtV fr^J* ( A R 1 ) ^77^^(01^9 9. 9%"T?*o7to 
t:#^^7r7 7^^V7^^S S-L*H^t LT0. 7fiPj&ijnLfco 
[0 0 8 7] 

±ier^V;V^A ( A R 1 ) f&frJTv 7 , ;;V^3'^ , ;i/-hft^tf^ ! J 

f£/;^77;V77^3ta^ 1 9 5«5fc J: $ KMm^^&M 

rU:^^ 0 7^iJ;vrfA (AR2) S!45 , *i*t4 7'JW^^ , Jl^-h2. 

0 n -7 , f;V7^ U V- h 7 8 is J: 0* t e r t -7f;Vt Kn^Vt^y K 

0. 3 2«tf>il#ift*:fl:&*l 0#M«8iU tOjl*«t7^ V ;V=f A ( A R 1 ) S&fr 

>llll|0. 0 0 215, xfl^>^75fHffiSnthy^Att0. 0 0 6», n> 

Rffl 7 0 °Ctr 2 B#W«# LM^fc^T Lt7 7'J;V3^ ( A R 1 ) j£#3s i tf7 * 'J ^ =f 
A ( A R 2 ) lS^?,44#'J7W r^JV-HMa'AO^yn ( 

AR L 1 ) 
[0 0 8 8] 

£WJ7H)P 7^'JV-hM^A7f7^^ (ARL1) K % ter 

t -f^-JUY. Kn^t*-> K0 . 0 6SBt^-r^> ^7VV-hl 2SBt ^iS^TK* 7 
OtCtl 5«-|BJ^*)fel3aiTL, -e<7)#:7 0°C-e4B#r H 1f*#L, #V7W 

.9 9. 4 %-C*ofco #^tLfcT^ V ;V^3'Ay*7 7 (M- 5) C?f?^ 

^*»it*^7Al. 5%Offfe7jc2 0 Offiff^SSTL, 77 7f*l^ (M-5) £ 
MS. #»tUfci§5-Lfc&7 5°c-ei 6l$Wf£fcU t*t«7^ 1 J;vI^^77b*f 

ffiiE# 2005-3035381 
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(M- 5) fc#fc 0 
[0 0 8 9] 

(»ififfil 6 ) r * u =f a ^971^ (M - 6 ) COM : 
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